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[#l*fif*<7>iSB] 

MLn2QR40i2 (D 
(§L, Mli, Mg, Ca, S r £ «t tfB a < £ i> — o<7)7n^ 

Lnfi, Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, 
Ho, Er, Tm, Y b £ J: ZfL u frt>Miitl&&% < £ & — ^>^±WckM. 
Q(±, Si, Ge, S n£J:£>*P b7&>£ji(f*i&^fc< fcfc— ^?>7C^ 
R|± N B, Al, Ga, I n^JitKT 1 7&^a«dTtL&^*< fc<>— oOtc*o ) 
[if *^2 ] jaTOft^III^Sfr&MIRBftffc&o 
( 1 -x) ML 112QR4O12 * x L 113R5O12 (HI) 

Mli, Mg, Ca, S r 33 J: XfB a ^fbiitf < £ i> —o<Djtm 

Lnli, Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, 
Ho, Er, Tm, Y b & <fc XfL u it* ti2>4?% < £ — ^^±Mjtm, 
Qfi. Si, Ge, Sn&£U*PbfrhmiZti2>4?%< £i>—z>V>7t%, 
R(i, B, Al, Ga, I niSitfT 1 tf»<b»tf *L*4?fc < t &-o<7)xlf^ 
xliO<x^0. 9 8OH0 ) 

MLn 2 QR40i2 (D 

Ln 3 R 5 0i2 (ID 
(ilL, Mli, Mg, Ca, Sr, B a*>f)itf*l4^4 < t 
Lnli, Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, 
Ho, Er, Tm, Yb, L u frhMtftL&fr* < & -otf>*±£x«, 
Q (i N Si, Ge, Sn, P b < fc & — oOxf, 

Ri±. B, Al, Ga, In, T 1 frbMti HZ>&* < t — otf>7G*o ) 



ffiEE#2 003-3059390 



#$I 2002-280035 



^-v": 2/ 



[1**^4] xCO|bH^\ 0<x^0. 9 -e*>^>lt^2 UfBfc^M^St'fb 
[fjf^ 5 ] xmmth 0<x^0. 7^&&W*^4 tlfSft^ftMHb 

Hi^3i6] x^iaia^\ o< x ^o. 5^fr&m^5^um<7)mmmt 

[|f^7] Ln75 ? Sc, Y, L aioit/G d^'bil l£ti h'pta { t ii-"0 
<Difc±W.7tm. Q^S i is XZfG e /^i§f£*i&^& < t o<D7t;5i> Rrt ? B 

1 - 6 m>r*^m»c^M@JHt^o 

[»*^ 9 ] Q<7):i«l&£ S i tf&ftZ>m^m 7 HfS«col!Sfl@MI:%o 
[|f*]|10] fIISR<7)Wm^. A 1 5 tzliG a c7>/^& < t o^£i6 

- 1 oov^-rn^tcfsfco^W'f^o 

[«^12] Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, 

Er, Tm, Y b RXfL u ^hM^fi^^^ < t & — ^^±WcKM^^ts Z. t 

1 3 ] i-ii ^^iL^Ktm.^mmmim'k^itwmt- 
im^m 1 4 ] i-ii wr nfrKtm^mmmitwt^mftt 

>S^T b3+^ Ir yfrhmiStth'pfj: < <b & — o<7M ^>^#^i-^lf^ 1 3 
ttztil 4 H|S«c<7)^#o 
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l 6 i:Et«f^ 0 

Im $3% 1 91 4 0 5 n mft± 5 1 5 n m&T Kffcfc fcf - ? Sr^fr 

o 

[0 0 0 1] 

o 

[0 0 0 2] 

[ffi*©Sf] 

E D b%\L~fZ>) > Kit 1 ?*-?. MT-%m, ^5X-?f ^7'V"f^^ 
[0 0 0 3] 
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^Tfcfw^ffl^^tL-rv^o &fa&}%±.ummmit®t itii, y 2 o 3 , zn 

2 S i 0 4 , LaP0 4 , BaMgAlioOiy, Y3A 1 5O12, GdMgB 5 Oi 0 & 

o 

[0 0 0 4] 

%<D>i *y htt^ ^- > , B is J: D (i{ffi$c^Hfffi<7M xj- V t & *) %%> 

a Y 2 S n F e A Oi 2 it^^W^hKX^h (15!ix.(f, ##I^»2#BS) 
o HUfE^mtCJ:tL{i\ C aY 2 SnFe 4 Oi2^ffi> * ? h *>|g|H?*$g £ 

[0 0 0 5] 

y Mtit^^-r^>AB 2 CD 4 0i2<^'fl:^-e^$^-?>lffi^ / ffctf^ LT 

, y 3 a 1 5 oi 2 ^b^-e^^tL^te^m^^> Yo—uitzit&mzMg, 

Ca, Sr. Ba, Mn, Fe, Co, C u , NU Zn, C d , Pb^ ifCB 
JIL, A 1 <D—U£fzl*&&&, Si, Ge, S n, T i , Zr, Hf, R u & 

(i\ #N#^m3#M) o Lri»U Iftt^i«»CaY2SnFe40i 2 
fiU"C£> 0 ft&We$M4&m) > BUBSC a Y 2 S n F e 4 0i 2 ^O± 

[0 0 0 6] 

SMCflU, v (Ri- a -bCe a Tb b ) 2 0 3 -wDO- 
x A 1 2O3 • y S i 0 2 • z B 2 03<7)— «5£-C^S*L*3ttfcfl: (iBU R(iY, 
La, Gd©^<H-i, DliMg, Ca, Sr, Ba, Zn0^(H 
— t, a, b, v, w, x, y, zli, 0<a + b^l, v =/= 0 , w=£0, 0^ 
x. 0^y, OsSz, x + y>0, y + z>0, x + z > 0 * «J£f & Sttft) 

[0 0 0 7] 
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fat Ltt44C eMg A 1 11O19 : Tb3+f«^^^ 0 

La, G d < <h & —ft) i:Wt4 7^*U±^Ixf (Mg, Ca, S 

r, Ba, Zn^<H-i) 0#J^ (T 'J ±^#«X^Bj>Tm/^r 
±3S7cSf<7)/£i : -1&) t±, 0. 7-1. 5<7>$£Hl*lK&>K frie«ij^ s o~o. 5 

[0 0 0 8] 

±iEt(isun, mwmw:, m^mm.) cwuu 

, ffc#*">f*-K (LED) fc^fc#fc&tt*^:b*T&*¥*fl^fc* 

: f-/jaw^s/^tni5& t w*4:i&y f f ^-oft^w^to**, attar 

A^O^^SflaH-iR-^SttWti-AWfeLEDfc, (Y, Gd) 3 A.l 5 0i2 

T#tfHfeH^7fc#: (J£M&, YAG : Ce^Mifdt) £&*^fr-ti:Tfc 

ED h YAG : C efcm%:fci:mfr&t>*tr%:Z>%ltmW:li. WM&ZV&Tjim 

it«*Loo&& 0 LietfeLEDhYAG : CelSIMft^ 

-£X%Z5k%MW:"eit. MMlzX otffeL E D^t>Sfcti4ffe^, YA, 

fel^^'i £> ft & w -c* £ 0 
[0 0 0 9] 

Sfcj£-Cli, YAG I CeM«^Wix.f)tiTV^ 0 ^tcHB.Wffljfet? 
I±, #feS&*j£#£#<'£trYAG : C e ^^Jfeflrt 1 ** £ *U 0flx.tfP 

*>z&ttmLt2&%:m t m§£2tix\<*2> mvf^MAm^) 0 

[0 0 10] 
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10 0 1 1 ] 

T i± , 0 U x. fi\ (Zn, C d ) S * Wtitfomifc t~th S^jjsS^ffl 
(flUtf, #^«5#BS) ^it^yfmt LxmStfttZtitz (Ba, s 
r) 2 S i 0 4 : Eu2+3t5fcfr«t5ffl («x.l^ WMvfcltte #180 &^&& 0 - 
^> ±ISY A G : C eMMtt±I4^t»^Co^-Cli, £>±%&tl 

[0 0 12] 

#I^m3Tii, Y 3 Al 5 Oi 2 :CeS»3v^, Y<D-g|$£Lu 
, Sc. La, Gd, SmOv>f IJSM^/Xli, A 1 O-f^ I n 

, B, T 1 , G atf>v>-r*LjMcJ: Ofi&U rt>o, S i , Xf±B a. Sr. Mg 
, C aS^'Z nri»fcfc&f£j&»«baHRSft£^& < t i>—mt S i Z&ts&ltfc, 

[0 0 13] 

l^u titM3 \,zmm<vmni*. m*mzi*. yag : ceiwc* 

$ & <7)-eab *K Y A G : C e ^O^ftft:^, Ba, Sr, Mg, Ca 
RZfZ nfrb%2>Wfrbmffi.ZtiZ&% < £ i> —&<D7t$$$.frRU t /Xli S i 7U 
3R^«r^-*-4t, «t l)il»LED7>«tWo 
[0 0 14] 

fc*5, ±Ifi7C^<7)^*^ov^T(i, ±SB#K s ^:]IK3 0W*ffl» I t , t?<>, Ba, 
Sr,Mg, C a^iLKZ n^^a^$n^>^=& < t «<7)7C^{i> 0. 0 1 
-10. 0%^$<iSit^4fiL<, S iliO. 0 0 1-5. 0%-^T£ti 

(Djtm^^^tzmitwx^h^t^Tf^^Kx^ho tfz. nMWfc&^xit 
, wbfri,z s ±mjtm * ®A/'j?mmu l ^ y a g : c e ^^-e & & - 1 e 

[0 0 15] 
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frWit^tLT, YAIO3, Y3AI5O12, Y 4 A 1 209<7)#'ft^*m^ 

ft: t -r *> &%fo<o m&m mm ?no»s D 

[0 0 16] 

[# rp^cm 1 ] 

#MH8 62-277488 (HI, il-4g) 

[0 0 1 7] 

2 9 2 7 2 7 9 (fc 1 H) 

[0 0 18] 

iff 3 2 4 6 3 8 6 ^rftm ($1-61, 1 - 5 ) 

[0 0 19] 

[#ra4] 

4f HI 2001-192655 -^2rfR (HI, El 1 ) 
[0 0 2 0] 
[#^15] 

1 0 - 1 6 3 5 3 5 -^2rfR 3 K) 
[0 0 2 1 ] 
[#tWR6] 
WO 02/054503A1 
[0 0 2 2] 

[im&nm 1 ] 

3*3frffcRl^i» rSM^>F7'7^J *-^tt,1987^12£25B, p. 192-240 
[0 0 2 3] 

Geller et al.,J. Phys. Chem. Solids, 12,111(1959) 
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[0 0 2 4] 

Baldassare Di BartolofLuminescence of Inorganic Sol idsjPlenum Press p. 
527-528 

[0 0 2 5] 

JCPDS-ICDD (Joint Committe on Powder Diffraction Standard International 
Center for Diffraction Data) OPDF (Powder Data File: 2000^) 
[0 0 2 6] 

[§km t m&: u «t n t -t mm) 

, if-^y Y^m&myk^^-f&C a Y 2 F e 4 S n O^IZ t A, , Zti 

v> 0 ±|SC a Y 2 S n F e 4 0i 2 (i, ^m^it\1f(Dm±itmtt it & *) iZ 

A B 2 C D 4 O i 2 <7Mt^:«^ £ *t & ft^t? * t -f & 1£ltmt%\ hfiX 
[0 0 2 7] 

HtflEWfe LEDh, YAG:Ce »m<7)ffeifef M 
£*||*^it# (Mx.lf, fifeLEDffl) i: LTW, huISYAG 

^t&f&Ml^YAG : C e«#i 19 & 1 0%JJL±1£^i:v^ifcf^W*Pa 
[0 0 2 8] 

mmz, Huifiw-fe LEDt, YAG-.ce ^itmx^m^W)^n^±w 

&4>&<, YAG I C e^m^^fflv^-^<7)lc^^>i:v^Pp^H^ofCo 
[0 0 2 9] 
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*3fl»BWfcLT^*o 5 «b^. #)feiT*t^m^^ffl^Tf#^L, YAG 

[0 0 3 0] 

[MM £ Mfclr Z>tztb(D^m 

[0 0 3 1 ] 

MLn2QR40i2 (D 
(lit, Mlt Mg, Ca, S r afrbmi£ti2>&% < £i>—^><V7tm 

Lnli, Sc, Y, La, Ce, Pr, N d , Sm, Eu, Gd, Tb, Dy, 
Ho, Er, Tm, Y b J3 «t L u frbMtfti&'J?* < t & -oOfiixf, 
Qli, Si, Ge, S n £ <fc tfP b ri*S>Stf < 4>-o<7)7Cft, 

R(i, B, Al, Ga, I n £ J: XfT 1 ^Stfti^fc < t i>— o<7)tc^ 0 ) 

[0 0 3 2] 

( 1 - x) ML n 2 QR40i2 • x L n 3 R 5 0i2 (III) 
OIL. Mt±, Mg, Ca, S r & «£ tfB afrbMl£ti2>'J?% < *>-o<7)xll 

Lnli, Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, 

ffi§E#2 003-3059390 
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Ho, Er, Tm, Y b & X ZfL u t>mtfti2>'J?% < t i> — o<7>3&±^tc^ 
Qii, Si, Ge, S n£ <t V*P b frt>M\£ti&4?& < t o<7)x*, 
Rt±, B, Al, Ga, I n&JztfT I frbMl£tl2>&& < t i>—z><D7t^, 
x(i0<x^0. 9 8 £§!J£1-&$tfio ) 

[0 0 3 3] 

ML112QR4O12 (I) 

Ln 3 R 5 0i2 (ID 
MSU Mt±, Mg, Ca, Sr, B a ^ ibStftia^fc < t i> — 0(7)7nf, 
Lnli, Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, 
Ho, Er, Tm, Yb, L u frhM&fa&tyte < £ i>—<Z><0^±M%M^ 
Q(±, Si, Ge, Sn, P b jl(i:;ft.&^& < £: i> — ooxft, 
Rti, B, A l , G a , In, T l :^<b5i(£*i&^& < <h — o<7)tc^ 0 ) 

tttmn&itm* . tu sbo v^-r tifr Ktm<vmmmt%>) * t -t 

[0 0 3 4] 
[0 0 3 5] 

[0 0 3 6] 

**WO*-l#BOMl8aft'fk ! »t±. v L n 2 0 3 • wMO • x R 2 0 3 • y Q 0 2 
tt^-e^$*t*m*#: (fiU Ln(if±i%i> MliMg, Ca. Sr, 
Ba^<H-i, RfiB, Al, Ga, Ln, TU^I(f^^^<i 
Ui, Q(±S i, G e , Sn, P b tiZ>&% < ti> lM, v, x 

, yt±, v = K w= 1 , x = 2, y = 1 ) fcfc^faT^&o 



&SE#2 003-3059390 



&m 2002-280035 



^-v: 11/ 



[0 0 3 7 J 

*§tm<nm2&B<Dmimittoli* v L n 2 0 3 • wMO • x R 2 0 3 • y Q0 2 
<7)— ^-e^^tL^,^# ({IU Ln(±#±^7C^, MliMg, Ca, Sr, 
Ba, Zn©^<H-i, Rt±B, Al, Ga, Ln, T 1 j&*<battfft&^ 
&< ti> 11, Q(iS i , Ge, Sn, P b ^<b3I(£*i&^& < £ *> li, v, 
w. x, yfi. Kv^l. 4 9, 0. 02£w<l, 2<x^2. 49, 0. 
02sSy<l, x - v = 1 , w = Y, 3 v + w + 3 x + 2 y = 1 2 Zffi&lrZ & 
it) £i>m&X~&& 0 
[0 0 3 81 

[0 0 3 9] 

flfS«@Mt^H^^T, x*>»ttiEBUi, L< liO<x^O. 9, 
L< (±0<x^0. 7, i<C«fiL<liO<x^O. 5T'*S 0 

[0 0 4 0] 

#3IWO*|S«ffc$&K*5V>-a±, Ln^ Sc, Y, La, G dfrhM 
< £ & — ^<D^±mjtm. QtK Si. G e frhM&tLZ&ft < £ & 
-oOTui, B, A K G a frt>m&ti&&% < <>— o<7)7C^"C*>* - 

[0 0 4 1] 

ffilE#2 003-3059 390 
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§ & «£ -9 H4^o 
[0 0 4 2] 

filS*ft@Htt/^ioV^T, Q^I^Si^WKHflL^o -Oct 
[0 0 4 3] 

i/c, BUlSiEf»«tCjoV^T, RWM^:, A 1 ifcliGaW< t i> 

l±3bfc#B# t L T«fiB U#£ & O K & & o 
[0 0 4 4] 

[0 0 4 5] 

WiMSSMfctfU&^Tfi, Ce, Pr, Nd, Sm, Eu, Gd, Tb, D 
y, Ho, Er, Tm, Yb, Lu> ItfiKiiCe, Pr. Eu, TbfrhM 

&#4M>f *>*J&feL#*X*^*^ #^ Ce, Pr. Eu, Tbli, §§ 
[0 0 4 6] 
[0 0 4 7] 
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[0 0 4 8] 

Eu3^t>, T b 3 M t > (D^^: { H t ^ : t #f i L 

[0 0 4 9] 

lffllE3t3fc#Ki3i,>T, M^L>tU, 4>&< t^>C e3+>f it* 1 
[0 0 5 0] 

W8ECe3+>f *^£^Ogbfe#K*5\,>-t\ ^^^M^L^Lt, Pr3+^ft 
[0 0 5 1] 

&*H#£o Sfc, Ce3Mt>*#iL^tW±, Slfl—SMfcOlHfe, E u3+ 
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[0 0 5 2] 

m^&it^W^Ut L^^mt LT, 4 0 5 nmW±5 1 5 nm^T^JBI 
Jt^T-£W^ ko^m.&'srfo^&^ttffftL^^o -<7)^7t#«i> 4 0 5 nral 

o L^^oT, -COJ; d tCi-^-h, ±fSf£^StW;&o, 4 0 5 nmJiUiS 1 5 

^(i^lfeco^ t <7) rife ^ <t & 6fe^^:^fe-oS7fetb^l<7)§§7lc^ffi^ff^T- § &o 
[0 0 5 3] 

[0 0 5 4] 

( i ) ±mt^ i ^£ft&fra&&$i^t^£t#£- to 

(3) ±mit^ixmzft%mM%mmmity>}t, ±u-^nixm^ti^> 

(4) <h L t C e ^ > l ±M1t^& I "C^S *i£$rJI& 
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^^T-e, YAG : C e|S^CEit^.il^^fM^^t«ft 

[0 0 5 5] 

(HMOffm 1 ) 

[0 0 5 6] 

[0 0 5 7] 

MLn 2 QR40i2 (D 

(iiU it^l fp, M(±, Mg, C a, Sr. Ba, ffil<ti> Mg, Ca 
, Sr, B a^»bil(m^^^< t i-o<7)7C|, Lnli, Sc. Y, La, C 
e, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, L 
u, SfiL<^ Sc, Y, La, G d if* hM^tiZ < t & —o<D^±mjt 
Q«i, Si, Ge, Sn, P b , £t £ L < (± S i £ fcl±G e jlffti*^ 
& < t & — ?<D7tm. R{±, B, A l , G a , In, T l , #f £ L < t±A l £ tz 

±UM<D—Uitzit^Ui. ±ISMg, Ca, Sr, Ba» ~ffi 

00 x. If Z n £ £*) -e*»-t 2>Z£i> *!f a«jfi^±t±?T^-C* & o HtfcK . ±IB L 

StP<7)4 3 ^ii(£*L&^& < h S^OtE^I (00 x. If I n £ t'ttt^^ 
£ &TO-e&£o QO-SB*, ±KS i, Ge, Sn, Pb», M 

tfT i £if) x*m.m-r&zti>asm'c$>2>L. ±ur<o—&&. ±seb, a i , 

Ga, In, T l HjffiO-f * >{ffi!fc£Ifr *3 f^TC^S^'^'bStf tt^> 
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[0 0 5 8] 

^f§H^(7)te«'fh^ti, C a Y 2 S n F e 4 0i2^<7X ±IBlfc^5t I "V$t 2 ti 
&^1»M>-C&ft(£\ K*W^»±# tw|R5e$n& hWli&^o 
[0 0 5 9] 

fcfc, ±f5jb^I^$tL^>^^<7)4Etim«-Ci±, #±«tc« (Ln) 

\zM~tz>T)\<i] ^±m^mjtm (m) (t)ijj ±m&m,itm<r>m^WL/ 

%>±Wt^<r>W^WC) o. 5t%& 0 

[0 0 6 0] 
[0 0 6 1 ] 

xMLn 2 QR40i 2 - (l~x) L 113R5O12 (III) 
(II U -hffi-^IIItf WM, Ln, Qioctt/Ricov^fi, _LfS Lfclfr^; 
I^OM, Ln, Q^itfR £|W|i;-C&»K x»i, 0<x^0. 9 8 *»JS.i"* 

ti^^to ) 

±fB-^iii-e^^n^ls«l^{i, .LSeifc^ i ft* 

ri» <b £n ft 4 WT ^ 1 fc^sSl I -e^ £ ft * tetM'ftt/ <7) g! jgfr-C * £ o 
[0 0 6 2] 

Ln 3 R 5 0i2 (ID 
(lit, ^HfOLntRKO^tJi, _L3E L £11:3*5$; I ^OLnfc.fctfR 

trai:-c*>«5o ) 

±fB-^III-e^$n^^B^04tt«fttJ"C : -(i> ^±mjtm (Ln 

) \zn-$-z>T)vi] >)±M&m7tm (m) (r^^ ';±^^«7c^<7)^T-m 

/#±«7C«0^^-m) (±, 0-0. 5£%2> 0 
[0 0 6 3] 

*nwtc^7&>4±fBlb^i-e^$^**s«Kll: ! », fcJ;^ — ig&iii-eTF 

mtE# 2003-3059390 
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[0 0 6 4] 
[0 0 6 5] 

m&ti±m%zmM i M&ziiirz>, ±ie— testing s n^m^mitm 

[0 0 6 6] 
[0 0 6 7] 

M«tSIfti:Lt, T^^'j±S#« (Mg, Ca, Sr. BaW 

ib^tdrtL^^^ < 1 =>^tc^) ^sjhm^ 7K@Mt^, ferns.. wmiM, mm 
m%£zm^z>o tti, Ln«t^.mnu, ^±mitm (sc, y, l 

a, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Y 

, wms.. »Mt-ifflv^ 0 Q*mi&-t&wM£Lxi*. c (&tm) 
ivbrnitm (si. Ge, sn, p b <^«f frt,miitL&&% < mitm) 
<nmvfo*z*m^z>o ttz, Rzmnz-f&JWMtLxi^ iiibjMxit (b, 

AU Ga, In, T 1 <7)$*frhMtttL2>&% < i-o»7nD OffiWO, 
[0 0 6 8] 
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JSC***: LT, In^Bi ±TOW=i©>f t>fffim^^l9t#^7n*^^ 

tMt^«ffi^& ttz, Q*»JS-r&ISfl-fc LT, Ti, Zr, 
Ru, Hfftf, ±ffiWOE9«0>r*>ffl»*^»)»*x3(l«:^-tpfi:^!»*ffl 
v^CHt^o ?<bi:, R SBM^*: LT, Sc, V, Ru, In& 

[0 0 6 9] 

mfc<7)jtmm& (m : l n : q : R= l : 2 : l : 4) , ttiit, ztitz&^ 

4u TO14#'**> itx^a^^ t°) x-mm.~t2>o &ftnt&mizfrifxftox 
ix7fiZtizmmmik®zMf&L&2>um*>mM (mz.izi 2oo-i6oo°c 

, 0. 5-1 OOBIFI) tirZo fcjb\ JK^ra±OREStt4:ftA*^:ii>tC, ^» 

LTfflv^±SB'f|;^!»<7)^Sn*<7>— 0fl{±, 1 «K 0. 0 

0 3 -3 0*^%eflfC**o 
[0 0 7 0] 

Sft&&«I*fl;8M±, v»ftLttjt#g^ SfcliiibtefltfMfcfc LT^-t^te 

Pr3+, Nd3+, Sm3+, E U 3+ N G d3+ N Tb3+, D y3+, H o 3+ N E r 3+ N 
Tm3+, Yb3+, Mn2+ N Pb 2 +&t\ ) ^fi^tr X n t , ^=SrSfco 

[0 0 7 1] 

§&^*>i><h& *)%Z>4 tzsZmnirZfzttxDWMk Ltli, 1$lxJi\ &Wfc± 
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Ce, Pr, Sm, Eut^liTbifc^ ($HfctK ifcBMfi* 

\m, mtm, mm. mm. mvvdzt*) ttzzm^z**, &m%>±m*?& 

MM n £ ftffl nX^T*ab &o 
10 0 7 2] 

SfftlfcLt, 0. 0 l(fH(liO. 03-10^%^ 

+ m) =0. 0001-0. 3, Ut L< (±0. 0003-0. 1 X*h%> 0 $&it 

[0 0 7 3] 
[0 0 7 4] 

f ftt Ltff t Lv«(i, ±iELn;6 5 \ Sc. Y, La, Gd^?)I 
[0 0 7 5] 

±SBQ<h Itli, Si Z^trffi.m^&ncDm'? £ < . Q<Z>JS¥-I&£S i 



2003-3059390 
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r 

> life, fM^^ttffe^-^^^to 
[0 0 7 6] 

±lfiRtL-Tfi, A 1 t tz\$G a < t *>^fr&J&, R^S^I?" 

, A 1 ttzlZG a<D'Js%< .5; ^-o^^A6^>ffl^lS B H H 'tt<7)M-ei^o R 
©50 mT-%J^±> tHL<li8 0 m.=f-%&±a>*A 1 t?**&j£(±ffe:5fctefil«>lB 
•C«fcv\, RO±Wlt*^«li, tfeffligTtOl&^^v^C e3+ 

[0 0 7 7] 

«f 2 L < fi 8 0 mT-%&±.fr B a -e^^aiSiil&jtttffiOlii-Ci^e 
[0 0 7 8] 

<DmU&. 0<xsS0. 9 8"C**K «ft L<J±0<x£0. 9 5. $<bU«f* 
L<(±0<xS20. 9, Zhizftt L<(±0<x^0. 7. t<t:«ftL<(±0 

tr«S«»ffc!»**, EE3&**503bfc# <h £ & 0 
[0 0 7 9] 

mi<7)m*) t%& 0 fU-et±, L n SrflUKi-AKT-OilfeSS:* 3 t LtS 
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[0 0 8 0] 

mi) 



X 


Ln, R, M, Q<D&«&m!&TZ>I£ I ?'<Dt&SL<Dtt& «1) 


L n 


R 


M 


Q 


1.00 


3.000 


5. 0 0 0 


0. 0 0 0 


0.000 


0. 9 8 


3. 0 0 0 


5. 0 13 


0. 0 2 0 


0. 0 2 0 


0. 9 5 


3. 0 0 0 


5. 0 3 4 


0. 0 5 1 


0. 0 5 1 


0.9 0 


3. 0 0 0 


5. 0 6 9 


0. 10 3 


0.103 


0. 7 0 


3. 0 0 0 


5. 2 2 2 


0.333 


0. 3 3 3 


0.5 0 


3. 0 0 0 


5. 4 0 0 


0.600 


0. 6 0 0 


0.3 0 


3. 0 0 0 


5. 6 0 9 


0.913 


0. 9 1.3 


0. 1 0 


3. 0 0 0 


5. 8 5 7 


1 . 2 8 6 


1 . 2 8 6 


0. 0 0 


3. 0 0 0 


6. 0 0 0 


1 . 5 0 0 


1 . 5 0 0 



[0 0 8 1 ] 

(1) HB^III-C^SfU x = 0. 9 8 0i«tl(i, l£*<7)L n 3 R 5 0i2^ 

(2) — *&tIII-C^S*W x = 0 . 9 5«*Wbft(±> »L n 3 R 5 0i2<7) 
itttv&zft&i&W&.iktoi I#^tc«R^3. 4ir?-%fflSfii§*J 

(3) -^III-e^^tL, x = 0 . 9 0«@MbtJ{i> i*^)L n3R 5 0i2^^ 

s-*, $ bizmi&7t%M£Q*& i o. 3iET-%+i^*-ro^-tfa»-e*)^o 

(4) -^in-e^^ti, x = o. 7o^ttm / fb^(±> «^>L n 3 R 5 0i2<7Mt: 

ztiz>mmmt%>j i^^m^o, «^x«r £22. 2 /f^%*b^m»j 

n#<&. $^t;«^:7n«MtQ^^-3 3. 3 

o 

(5) -fc&Ill'CmZtl. x = 0. 5^fe«Hl:tHi> !»<7>L n 3 R 5 0i2^'ft: 

^-ei?ti^i«ft!| 1 *) > f#/&7cSt r £ 4 o j^T-%ffi^*3S*J^# 

(6) -^III-e^^tL, x = 0. 3^M»ftt/(±. fi£*<OL n 3 R 5 0i2^'ft: 
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^T*i?liil«tt 1 *=)^m 0 , «J&x!tR £ 6 0.9 ^ro+a^s^J 

o 

(7) -^in-e^^n, x = o. l (DmmMitVdii. »L n 3 R 5 0i2tfMt: 

1 0 . fifJ&7u3?R £ 8 5.7 J£T-%*B^»*§*J 

£^l#)&7t;ffM<hQ£#l 2 8. 6^%ffl^»ro-^ti«|ara-C'* 

(8) — ^III-e^^^L> x = 0<7}4tt«ffc!$J^ ^fWLnsRsO^ft^ 

-e^^ti^tefllMbt/ 1 1tJ&7ufiR£ i o oir>T%ffi^»»J^^^ 

0) mmmttm3 izimztiz x o n^Ou^^^^^- 
[0 0 8 2] 

(i, < t t^ft2 5 0 -515 nm<Dmm\HK$>2>^irtifr<Dffi.g:V>, « 
[0 0 8 3] 

ftf* L^SfcJW'CW Ce3+, p r 3+, Eu3+, Tb3+«(f«v>f *t*» 

tfe^ WL^lt, Ce3Mt>, Pr3^t>, Eu3^t>, Tb3+ 

[0 0 8 4] 

Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm 
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[0 0 8 5] 

mztizMmmtVd) ^f»int^^t*otu^u ce, Pr, 

Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tra, Yb, Lu, 

Ce, Pr, Eu, T b frbmtitl&&% < t i> -o(7)#±^7C«^, 0flx.tf4? 

t(±> 5 0^e^%J^±^tr^ h *v>% 
[0 0 8 6] 

[0 0 8 7] 

fob Lt, «J£ L^t^iM t>iiC e3+^r sj-^-eab&o buIEC e3+^f 
^M^tf «fc -5 Hi" 4 fc, ±IEte«ft^/6 s \ 4 0 5 nmtti5 1 5 nm^tM 

, YAG I C em^frSrfflV/»^fi£^ll*Mtra^0^tt^Sr^ri-*, if 
[0 0 8 8] 

[0 0 8 9] 

£*UJU P r3+^^->^\ WfeM^TtN r« 6 1 0 nm#iSO*fei«i: 
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[0 0 9 0] 

SklfrP'bt LT#mn1rZ>±.tZP r 3+^^->(7)v^n»{±, C e 3+^ * >e«tJD 
OSli 0 . 1-10 JI^/oWfLT, P r RC^OIt&Ki 0 . 0 1-1 
t±«*m«^§ < * g&S:£±iEi£IB[*l«fc H^<t4t, **SftJK**^:§ < 
[0 0 9 1 ] 

^Wffi Lv^3fc#«D— «tCOV>TfE1R-f * MgY 2 S iA 
1 4O12 : C e3+ x (Ba, Mg) Y 2 S i A 1 4O12 : C e3+, B a Y 2 S i A 1 
4 0 12 :Ce3+, p r 3+, 0. 3Mg Y 2 S i A l 4 0i 2 • 0. 7Y 3 Al 5 0i 2 : 
Ce3+ (&±m&#MJt*fa'omitfo) > BaY 2 S i A l 4 0i 2 : Ce3+ N 0. 
3 B a Y 2 S i A 1 4 0 12 • 0. 7 Y 3 A 1 5 0 12 : C e 3+, SrY 2 SiAl 4 0i 2 
: C e3+, B a Y 2 S i (A 1 , G a ) 4 0 12 I C e 3 +. B a Y 2 S i A 1 4 0 1 2 : 
.Tb3+ {VX±.m^^tzmm^Mjc*t^i£itm > B a Y 2 S iAl 4 Oi2 
:Eu3+ (&±aH^|&#&tto3fcjte#:) fc£"Ci&*o 
[0 0 9 2] 

Mg (Y, C e) 2 S i A I4O12, (B a, Mg) ( Y , C e ) 2 S i A 1 4 0 12 
, B a (Y, C e, P r ) 2 S i A 1 4 O i2 > 0. 3 (M g (Y, C e) 2 S i A 
I4O12) -0. 7 ( (Y, Ce) 3AI5O12) , Ba (Y, Ce) 2 SiAl 4 
Oi2> 0. 7 (B a (Y, C e ) 2 S i A 1 4 0 12 ) -0. 3 ( (Y, C e ) 3 A 
I5O12) . S r (Y, Ce) 2S i AI4O12, B a (Y, Ce) 2S i (A 1 , 
G a) 4O12. Ba (Y, Tb) 2 S iAl 4 Oi 2 > Ba (Y, Eu) 2 SiAl 4 

[0 0 9 3] 

t fcgbfrffc mWkVtffo) «i> Y3A 1 56 i2it&%!lZ 
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jiofcK5S»W*#t?** 0 Y3A l 5 0i2ffc£» fci - *** 

flitLt, t«7>^ Y 3 A 1 5O12 : C e3+ (770n*yH, AEEtK0 
iTfflWflfeM) , (Y, G d) 3 A I5O12: Ce3+^«tO*Y 3 A I5O12: 
Ce 3+, p r 3+ (efeLEDffl^fMM) , Y 3 A 1 5O12 : E u3+ («^-«| 

3 A 1 5O12 : T b3+ (^y FT 7 7°r^ *"7°H\ SE7K$PaTffl^Sfe 
SfcfttiO > Y 3 A 1 5O12 : N d3+ (ftftU—Vmn&ltft) ZZtimbtiX^Z 
o tt^ot, MB^Wli, Ztib Y 3 A 1 50i2^**^*###ti- 

[0 0 9 4] 

< t fc^trSbtftO J±. 4 0 5 nmJa±5 1 5 n m^TO^ftf ItCHt 

lf-?£;rf (ffeLED^tfel'-f-^t-K) fcltfe^flft 

&##fcLT«fiLv> ^fcfr*), mfe^TtYAG I Celt* 

ftfflp Q pi: LT^I§H^<7)m^^ffl^^^7 , c^e{i> YAG I C elW^fflv> 

[0 0 9 5] 

a Y 2 S i B4O12, B a (Y, Ce) 2 Si B 4 0i 2 > B a (Y, Eu) 2 SiB 4 
0i 2 , B a (Y, Tb) 2 Si B4O12, Sr (Gd, Ce) 2 S i B4O12. S r 
(Gd, Eu) 2 S i B4O12, Sr (Gd, Tb) 2 S i B 4 0i2> Sr (Gd, 
P r) 2 S i B4O12. Sr (Gd, Ce) 2 S i Al 4 0i 2 > Sr (Gd, Eu) 
2 S i A 1 4 0i2> Sr (Gd, Tb) 2 S i Al 4 0i 2 > Sr (Gd, Pr) 2 S 
i A 14012*^**0 ±fE<E> t F-efcx Ba (Y, Eu) 2 S i B 4 0i 2 > Ba 
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(Y, T b) 2 S i B 4 0i2> Sr (Gd, Eu) 2 S i B 4 0i 2 > Sr (G d, T 
b) 2 S i B 4 0i2^ Sr (Gd, Pr) 2 S i B 4 0i 2 . Sr (Gd, Eu) 2 S 

1 A I4O12, S r (Gd, Tb) 2 S i Al 4 0i2> Sr (G d, P r) 2 S i A 
l 4 0i 2 f4, l&Jtftmzmir&tzft&itfct LXftt L^i>Wi>$>Z>o 

[0 0 9 6] 

mm<r>fm 2 ) 

2 (ML *^<OW2 tfemi-^) £l*H£U K*iMl3 *!KEta*#ll&^ 

[0 0 9 7] 

0 2 14, 'J-K71/-A5W7-)Vf • - KKtfcltfc* y 7° 6 izf&ftm^l 
[0 0 9 8] 
[0 0 9 9] 

< Ji&tf;^*- tutu— v-y**- v\ mz-m5%itu-*f-y4 *- K 

[0 10 0] 
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f L E D «: ») . efe^jfc*KcoSfe^frH^ 

*Id3"C(i, f&ftlfT- Hi. 4 0 5 n m&± 5 1 5 n mWT, #f £ L < (± 4 3 0 n 
mW±4 9 0 nmJilT, ZblZlftZ L < ti 4 4 0 nm&±4 8 0 nmTOftft 
tf-* SrWr&ll**^^* L < . frfS^fifi^ < & C 
eS+^H^^-L^-r^)^^ £t£L<(i, Hi:, M^btLt, Pr3+^ 
* > £ t tz&ltfc £ * &t>*£X & & ^aMfcffc**^ K 1" & o 
[0101] 

HI - 3 U&v>T, g^-frl 3 l±, < &±iB#fl9!a>£bfc#2 £ 
$is&itfcmx$>i) , $lxJi\ x-f+yfi^y'J n >#fl&fc ^OWflg (IH^ 
-f ) fc^K, < a±I»^<7)S^2 ^2-60 11%, «f*L<t±5 
- 3 0 Ii%t*t«t^o 
[0 10 2] 

fM^t, ^:|§H^<7)m7 , c^2^ojtfe^^<7)^fe^J:oT > fife^Wtf 
[0 10 3] 

^HH^<7)itiigj$f§7t^(i, mm<DfmixmmLfz, yag: ceitM 

AG : C e^MMotM^ffl^TiJSLfcf tm^J: 0 kfttti^ 

£w\m<n±\&tim%z>z.£tfusife\ l zt£z> 0 
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[0 10 4] 

^#flt|S5t5l : f^>*^t^< m£X$>2><DXZZXli4gW&-f2>o it:, dOJ:^ 
[0 10 5] 



IH 6 - 1 2 (i, ±ISH 4 is «t ^0 5 ^ L , *#£WHBi^/^^gS 

O^^Sr^-rm-Cab^o 0 6 (±H*S*>&3fc*P 1 1 Sr^-t&IHW* 

£o H8{i^7nX^ yf 13 H=toTON-OFF$IJffl^p^nTHg^^±^^ 

> Ym<F>w\^w.x$>ho H9iifei:ji^pti 4 issc^h^sb i 1 £^ 
-fzmwfy*--^ 1 2 zm^xmi&LtzjtMt Lx<Dmwmwx$>2> 0 m 1 o 

■c, ^Sfr**^9^***tt*&i-*#jto*^M^o*«-e**o Eli i 

[0106] 

14 ^ * mttt^w <o ikitw *$kitMitz\t mm w&m t l tads-*- & <o x\ 

YAG : C e li^TO^f M^ffl^tiS l/:i*(0#f *9 
[0 10 7] 

itmi, ft^L^L-C, Ce3+>ft>, Eu 3 M^>^ T b3+4 * ><Dfp<D& 
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liCe3Mt> ttfSg^ft: ^ J: £ fg5^ ? 3lf& W K pT ^ 4 & <7) T* h %> o * & , 
ho Z-tiU, C e 3+^ t^wW, 5 d-4 f S^U^oX 

[0 10 8] 

mmm i ) 

JTF, **iOH*«ltLt, Ba (Y 0 .98C e 0 .02) 2S iA'l 4 0i2*M« 
@Mt^ 1" B a Y2 S i A I4O12: C e 3+^jfe#:<0JRji^rfei:#14*K 

[0109] 

o 

(1) ^'^A (BaC0 3 ) : 9. 8 7g. #&]£9 9. 9 5% 

(2) Bft^fc'f y h U (Y 2 0 3 ) ! 1 1 . 07g, M9 9. 9 9% 

(3) SKfcT;l^ A (A 1 2O3) ! 1 0. 2 0 g, I£jg9 9. 9 9 % 

(4) nSKfcv U 3 > (S i O2) : 3. 0 7g,|£S9 9. 9% 

(5) gKfc-fe'J (C e 0 2 ) : 0. 3 4 g, MS 9 9. 9 9% 

[0 110] 

[0 111] 

tt^HfC : *^*» 
Sfe^tiase : 1 5 0 0 °c 
«b#k : 2 0#ra 
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[0 1 12] 

3 (a) lztt&1&j&m<DXm®$X'*9->*7iiLfi:o HI 1 3 (b) 

Kl±, (Y 0 .98C e 0 .02) 3A 1 sO^t^W. i" 

Y 3 A 1 5O12 : C e 3+3^1$) »XS@ffA7->^Lfc„ El 1 3 ( 
a) (b) £*tJt LTH>4 «t 0 13, ±!2M«0^^->li, Y3A 1 5 

o 12 : c e 3+fbfcfltf>iHiW'< ? - y t m ct^ 19 > mMi&yofr\ * ? v * 

[0 113] 

i: Is] D« im-TZ & - t £ ^ L 
[0 114] 

[HI 4C, 4 7 0 nm<7)W-fe»^T-eilJ^L7t, -JMt/^^X^ h /U* 
t^U HI 5 KCi®Ji£rfcKt£B2 5 0 - 5 5 0 nm«^^ 
L£3&«ft: 5 4 0 nm) £^L£o Jt*Stf>fc#, mi 5*K(i. ^OY 3 
A 1 5O12 : C e3+£bfc#tf>lS&jg;*^ h /Hb^Lfco 
[0 115] 

Ell 4^<b, SfeJ&W^ V^ft5 4 0 nmtt&llf&^fc°-*£^&it#t'fem<£> 
i*«of»*^:i^!5^o I/:, IH1 5^«b. «feJ&« s \ YAG : 
C e^gbfctefc|SpR&<£>> $cK4 0 5 nmJil±5 1 5 n mJilT^fffe Wit^iblH 

[0 1 16] 

&±£>#§*5&»t>, titmm*. if-*? ym&oft&mTkZG-fz. Ba (y 0 . 

98Ce 0 .02) 2S iAUOi2i«8ft» , e*»), Wfe^ra&feStLltfe&l&tf; 
^Sr-g-trffl^fel&Tfe^KCOB a Y 2 S i A I4O12 : C e3+f^T^^^Ct 
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[0 117] 

mmm 2 ) 

WT\ «0^<7)*»J2 t LT, Sr ( Y 0 .9SC e o. 02) 2S iAl 4 0i 2 MI 
WL\m. -ftefoh, S r Y 2 S i A I4O12 I C e 3+^#:(7) 

[0 118] 

o 

( 1 ) m&Ts Y u V A (SrC03) : 7 . 3 8 g , #£j£ 9 9. 9 % 

(2) gfcfl:>f -7 h 'J -A (Y 2 0 3 ) : 1 1 . 0 7 g, M9 9. 9 9% 

(3) mitT)U< i^A (A 1 2O3) : 10. 2 0g,!fcJt9 9. 9 9 % 
( 4 ) HBfeft*> (Si 0 2 ) : 3 . 0 7 g , MS 9 9. 9 % 

(5) gMt-feU (C e O2) : 0. 34g, M9 9. 9 9 % 
£33, HM^J2-e^7 7-y^x^fflv>-f^5it7t 0 
[0 119] 

£ x titar^. — MWSMi:t^Lf: 0 ##0^*11, @i6C utr 

SBteJ&fcOXUBffi/^-^fc^Lfco Ell 3 (a) (b) t<Otiitfrh 

[0120] 
' [0121] 

0 1 7 fc, 4 7 0 nmOWfe^Sfe^T-eiiJ^LTt, ttJ&BjoS&ftX'** 
^L^o Ell 7rt*<b, 4 0 nm#ai:H*e - ^ *tt*^ 

o^^oiftfe^. ^ * h )V [zMM Lfzk (OXh o fc 0 

mtl#2 003-3059390 
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[0 12 2] 

m±0#S*^ib, ttffiWti, ^'-^-y h^lt H B e «ii^*i-^> Sr (Y 0 .98C 
eo.02) 2S i A 1 4 0i2M*KK'fbWt?ab ») , Wfe^-CBbfeS *i1*#&fe*3&ft* 
toSrY 2 S iAl 4 0i 2 : Ce & $> h Z. t % tic 

[0 12 3] 

mmm 3 ) 

J£HT\ $»WJ3tlt, Ca ( Y 0 . 98C e 0 . 02) 2S i Al 4 0i 2 ifi 
Sl^, C a Y 2 S i A I4O12 : C e3+Sfcjt#:<7>iiiit^ri*fciRH4*8tt 

[0 12 4] 

o 

(1) j^^^^v^A (C a CO3) : 5. 0 0 g, *fcj£9 9. 9 9% 
(2 ) BHfc-f v h 'J A (Y 2 0 3 ) 111. 0 7 g. *&j£9 9 . 9 9 % 

(3) BSHfcT^S-^A (A I2O3) : 10. 2 0 g, ffi.m 9 9. 9 9 % 

(4) rai-ftv 1 ; 3^ (S i O2) : 3. 07g, MI99. 9% 
( 5 ) IHfc-t 'J 7 A (C e O2) : 0 . 3 4 g x 9 9. 9 9 % 

HW0 3 & 7 9 >y ?*£fflv>-f*BtLfc 0 
[0 12 5] 

»XW^^->^^t^o HI 3 (a) tfzli (b) £<WJt^»b, _t 
[0 12 6] 

@ 1 9 C> 4 7 0 nmO#'fe*BbfeT.'Cffl!l5eLfc, ttflS^Skft*'** h^* 
jjsLfco Hil 9^«b. ttJfc&ri*, «f 5 5 0 nm#j£U**^-^*^r-r*^* 
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[0 12 7] 

ja±Oife*a»«b, ttJS&tt, Ca (Y 0 .98C e 0 .02) 2S i A 1 4 O ^fcflSBtffc 
0 , fffe^-eMft^^nrnt-fe^H^^^C a Y 2 S i A 1 4O12 : C e 

[0 12 8] 

(HJffcfll 4 ) 

JTF, ^^^»H»!14 L-C, Mg (Y 0 .98C eo.02) 2S iAl 4 0 12 ii 
IMttK -f MgY 2 S i A I4O12 : C e3+^ffO«iji^fcfiH4*ltt 

[0 12 9] 

o 

(1) ( (MgC0 3 ) 4 -Mg (OH) 2 - 3 H 2 0) : 
4. 8 0 g, MS>9 9. 9% 

(2) B.it4 v HJ (Y2O3) 111. 0 7 g, MS 9 9. 9 9% 

(3) aHfcr;i^-*A (a 1 2O3) : 1 0. 2 0 g. M9 9. 99% 

( 4 ) Zl^t v 'Jn> (S i02) 13. 0 7 g, MS 9 9. 9 % 
(5) gtffc-t'; (C e O2) : 0. 3 4 g, MS 9 9. 9 9 % 

[0 13 0] 

o x^Hiff ^ * - y ^ l fco 

[0131] 

H2 1I:, 4 7 0 nmOW-fe^B&eT-CiWjetfe,' MJ»<?>f&7fc*^? h^* 
tfL^o 13 2 1^P>, Iife^> I«5 7 0 nm#i50lt'feM«^l&*^-^* 
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[0132] 

&±<D&W:frb, VtJ&MlU Jf-*v V<Dffi&m&*G1rZ>, Mg (Y 0 .98C 

eo.02) 2S i Ai 4 oi 2 mmmit^}x^*), tt&±-c®m$tin&.&§kitzwc 

oM g Y 2 SiAl 4 0i2:Ce 3+&3fc#:-e & * * C <h flUt©"? § tz a 
[0 13 3] 

(Y 0 .98C eo.02) 2S i A UO^^'fkt/, "Tfcfr-fc, BaY 2 SiAl 4 0 
12 : C e 3+^#co#ti^f^-t^o 
[0 13 4] 

o 

( 1 ) jptM^'J ^ (B a C0 3 ) I 9. 8 7 g, IfcJg 9 9. 9 5 % 

(2) mit4 v h U (Y2O3) 111. 0 7 g, *fcj£9 9. 9 9% 

(3) mtT (A I2O3) : 1 0. 2 0 g. 9 9. 9 9% 
( 4 ) Zlgtfk v 'Jn> (Si0 2 ) 13. 0 7 g , mm. 9 9. 9 % 

(5) BMt-fe'; ^ (C e O2) : 0. 3 4 g, MS 9 9. 9 9 % 

(6) ftft^'^A (BaF2) : 0. 0 8 8 g, 9% 
±KBaF 2 7 7 7^^oaili, MI$HC% 1 *>WC*t LT 0 . 0 1^ 

(i-=e;w%ffl^fi) fcfc*«l£"C**o 
[0 13 5] 

[0 13 6] 

^j&^hm : m.m*mwg-x^m% (9 5#:f»%sff+ 5 
gfcj&fijg : 1 4 5 0 °c 
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Lfco 

[0 13 7] 

HI 3 (b) ^L£Y 3 A 1 5O12 : C e3+^^cf$<7)[p]^/^-> tn Ce*> *) 
[0 13 8] 

111 2 4 470 nmom&ytm&T -emfcx^tz. faimw&it*'** v** 

[0 13 9] 

JiLttf>8r*j&>e>, ft)$«|fi, h«it<7)^ B B B f#ii^^i-^. Ba (Y 0 . 

98Ce 0 .02) 2S i A l 4 Oi 2 M@Mb^^*0, Wfe^7fct?IS&&$ *i|tfe^S&# 
^Sr-S-trSflBtfe^SrJScoB a Y 2 S i A 1 4O12 I C e *> & - 

[0 14 0] 

mmm 6 ) 

&T\ *^0^»U6 fc LT. Ba ( Y 0 . 979C e 0 . 02? r 0. 00l) 2$ i A 
l 4 0i2*S«8ft^b»> Ba ( Y 0 . 977C e 0. 02P r 0. 003) 2S iAl 4 0i 

2 mmLiW>). P r mu*<om%2>B a Y 2 S i A l 4 0i 2 : Ce3+, 

[0 14 1] 

o 

( 1 ) mSL/V)VJ* (B a C0 3 ) I 9. 8 7g v «S9 9. 9 5 % 

fcBfHf 2003-3059390 



#£g 2002-280035 



^-v: 36/ 



(2) mt4 vF'JW (Y 2 0 3 ) : 1 1 . 0 5 g, itzii, 11. 0 3 g, M 
19 9. 9 9% 

(3) mtT)V\-*7U (A I2O3) : 1 0. 2 0 g, MJt9 9. 9 9% 

(4) rifkv'J n> (S i O2) : 3. 0 7g,MS99. 9% 
( 5 ) BHfc-b 'J * X (Ce 0 2 ) : 0 . 3 4 g, 119 9. 9 9 % 

(6) ®Hfc"/7-b*v*A (P r 6 O n ) : 0. 017g, * tzli, 0.051 
g , MS 9 9. 9 % 

(7) mt'*') 7A (B a F 2 ) I 0. 0 8 8 g, MS 9 9. 9% 

±IEB a F 2 7 7 7^^«Df(i, *Sf»fl:tJ 1 ^^wat 1 -=e;u%ffl^ 

[0142] 
[0 14 3] 

EI 2 5 (a) SXZf (b) tc, 4 7 0 nmOffe^igTT«L^> $EJ&t/ 
<£>$&:3fc*^* h^^^LfCo H2 5 (a) *5 J: (b) frb, 5 

4 0 nmtt&<Dm%&mmz5&lt^-?Z^-f2>X'<? Y )Vt^<D Judith , r£ 

g6 1 0 n mm<D^mm^yt^ - ^ i^ir ^mmit^itt^m^ ^> tz^ 

[0 14 4] 

JUl±Oje*^e>, «IJ£!»t±, b <7>#£iilfilii£*1-^ Ba (Y 0 .979 

C e 0 .02P r O.OOl) 2 S i A 1 4 0i 2 i3<t^B a (Y 0 .977C e 0 .02P r0.003> 2 

5 iAl 4 Oi 2 i««^^ v>1**Lfc, $^tffH#i 
<0#fel&*««-«:^tr||i|*fe^3&*S:!fcoB a Y 2 S i A I4O12 : C e 3+, p r 

[0 14 5] 
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0 . 3 JS : F-%0*^*ttW Lfcrt*, ±15 P r < t i> 0 . 0 

3 &=¥-% &± 1 i^T-e ; *fe5§*BR«- £ ft©"? £ £ ° 
[0 14 6] 
(Hi&fll 7 ) 

WT, $»iSia|7i:Lt, Ba ( Y 0 . 88G d o. 1 C e 0 . 02) 2SiAl 4 
0 12 mmmm, Ba (Y, Gd) 2 SiAl 4 0 12 :Ce3+S» 

[0 14 7] 

o 

(1) gfcBfe^U ^ A (B a C0 3 ) : 9. 8 7 g, MS 9 9. 9 5% 

(2) ift^^'J^A (Y 2 0 3 ) : 9. 9 3 g, IS9 9. 9 9% 

(3) K^K'^A (Gd 2 0 3 ) : 1. 8 1 g, 9% 

(4) Bfe'ffcTA'S (A 1 2O3) : 10. 20g, M9 9. 9 9% 
( 5 ) -gjtft v 3 > ( S i O2) : 3 . 07g, *fM 9 9. 9 % 

( 6 ) mt-t -J^A (Ce0 2 ) : 0 . 3 4 g , MJS 9 9. 9 9 % 

(7) »')^ (BaF 2 ) : 0. 0 8 8 g, M99. 9% 
±f£B a F 2 "7 9 * ? XC0v«»(i> itliSJHttJ 1 ^^CMLt 1 

[0 14 8] 

<7>Mig*ii^ nnmi tmm^, v^^m^^-r^, 

j»OXl&III#T/"??->£^L7to Ell 3 (b) fcWJt*^, ±flBMfcW 5 \ 
[0 14 9] 

132 7 4 7 0 nmOWfe^gj^TTillJ^LTt, iUftOl&jt^^^ h/W* 
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TTsLtZo 0 2 7frb, ®.WLW> SR5 5 0 n mtt&<DMB &mm~%it kT- * 
[0 15 0] 

m±Ott*^?>, 1f-*v hO^ B H H #ii^^i-^>, Ba (Y 0 .88G 

dO.lCeo.02) 2S i A l 40i2*M»BMfc«»-C£> *> * Wfe^ftrCI&jg £ *U Jf£i 
fe^H**ftoB a (Y, Gd) 2 S i A l 4 Oi 2 : C e 3+f »^i>^^i:^ 

[0151] 

(Hi&fll 8 ) 

J^T> $P^WJ8hLt, Ba (Y 0 .98E u 0 .02) 2 S i Al 4 0i 2 ii 
^fttk 1" B a Y 2 S i A I4O12 I E u3+^;)fc#<7)S&ji:fr&fc#14£l& 

[0 15 2] 

o 

(1) A (B a CO3) : 9. 8 7 g, MS 9 9. 9 5% 

(2) gHb-f -y h 'J A (Y 2 0 3 ) : 1 1 . 0 7 g, MS 9 9. 9 9% 

(3) mtTfrZ-VJ* (A 1 2O3) : 1 0. 2 0 g, MS 9 9. 9 9% 
( 4 ) nmt v V 3 > ( S i 0 2 ) *. 3 . 0 7 g , MS 9 9. 9 % 

(5) gtfba-n tf^A (E u 2 0 3 ) :0. 3 5 g, M9 9. 9% 
HJfefll 8 "Cf±. "7 9 ^ ^^Srfflv^-ftlatL^o 

[0 15 3] 

[0 15 4] 

0 2 8 2 5 4 nm(Dm^^rX^mLtz, *£j»<0#&7fcx^ bfri 
TjkLtZo M2 Sfrb, tittitifoifi. fcft5 9 0 nm, 6 1 3 n nu 6 9 6 n rru 7 
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1 0 nm#iSO^-#fe-#n*i*U«»<7)»*«W»**tto^#-C*4 
10 15 5] 

JiJLtWfir*^<b, Ba (Y 0 .98E u 0 .02) 2S i A 1 4 0i2fc«BMfc 

m^it-em&Zti. *^K^B a Y 2 S i A 

1 4 0 12 I E u & & * - <h mtU^ § fco 

[0 15 6] 
(Hffitaj 9 ) 

ttT, #S&9JO*&60!I9 IT, Ba ( Y 0 .98T b 0 . 02) 2S iAl 4 0i 2 M 

-f B a y 2 S i A I4O12 : T b3+1£iti&<Dm&1j&kWftZt& 
[0157] 



( 1 ) $kWt'*V V* (B a CO3) 19. 8 7 g, US. 9 9. 9 5 % 

(2) mt4 ^')^ (Y 2 0 3 ) : 1 1 . 0 7 g, MS 9 9. 9 9% 

(3 ) WL\£T 5. -V J* (A 1 2O3) : 1 0. 2 0 g, MS 9 9 . 9 9 % 

(4) rBMfcv'; =i> (S i O2) : 3. 07g, 9% 

(5) BHt-rJUf^A (Tb 4 0 7 ) I 0. 37g, M99. 9% 



[0 15 8] 
[0 15 9] 

H2 9K, 2 5 4 nmO^j^lJ^TTillJ^LTt, mmtW& 3 ft*'<9 Y)V* 
[0 16 0] 
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^g**^, *&J»liB a (Y 0 .98T b 0 .02) 2S i A l 4 0i2&«BHfc» 
"C* ») > 3?*1*eE&jeS*U 8fcv>*lfcRO&^OSHfc&JfcoB a Y 2 S i A 1 4 

o 12 : t b i> & z> z. t m%mx # 

[0161] 

(Hi&fll 1 0 ) 

&T\ *»»10tU, Mg (Y 0 .98C eo.02) 2GeAl 4 0i 2 i 
mmitW. -t%t>*>s MgY 2 GeA I4O12: C e3+&itfo<vm&Jj&tm\!£Z 

[0 16 2] 

o 

(1) ( (MgC0 3 ) 4 -.Mg (OH) 2 ' 3 H 2 0) : 
4. 8 0 g. M^>9 9. 9% 

(2) mitJ y M> *A (Y 2 0 3 ) 111. 0 7 g. MS 9 9. 9 9% 

(3) SMfcT;^-** (A I2O3) : 1 0. 20g, MS 9 9. 9 9% 

(4) IW7-^A (Ge02) : 5. 2 3 g, M9 9. 9 9 5% 

(5) ffit-t') (C e 0 2 ) : 0. 3 4 g, M9 9. 9 9 % 

^WJ 1 0^75-^^ Kit L^o 

[0 16 3] 

Lfco ##0*:#>K, i3 0C, ffiSEttJ£&<aX*ftE!W'<*->*^Lfco (HI 
3 (b) fc<Wib&»lb, ±fB'MJ&« s . hO^ H B H #it^^i-^, til** 

[0 16 4] 

sbhtihtf, Z. *Uift jg & j&ja&tt-ettja & £ *LT v > & v> £ a6 & 0 
[0 16 5] 

B3 1C, 4 7 0 nmOWfeTfclHft^T-erllJ^LTt, ttJS&tf)!!*;*^* h^fc 
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[0 16 6] 

98Ce 0 .02) 2GeAl 4 0i 2 i««^t), » fe^jfc-Cl&e $ il*t*§fe*$fc 
l^tt^M g Y 2 GeAl 4 0i2: Ce 3+£ftflc-e & h CI * s fllBt? # fc 0 
[0 16 7] 
(^ife^J 11) 

WT, ^3§^#l».ll ltU, Ba (Y 0 .98C e 0 .02) 2S i G a 4 0i 2 & 
«HttK B a Y 2 S i G a 4 0i2 I C e 3+^f$<7)$^5t^vii:#'l4^ 

[0 16 8] 

o 

( 1 ) mM^') (BaC0 3 : 9. 8 7 g , ®M 9 9. 9 5 % g 

(2) ^ffc-f v h 'J * A (Y2O3) 111. 0 7g, M9 9. 9 9% 

(3) »'J^A (Ga 2 0 3 ) : 1 8. 7 4 g, M)|9 9. 9 9% 
( 4 ) ~mt v 'J3> (Si 0 2 ) : 3 . 0 7 g, MS99. 9 % 

( 5 ) $Hk-fe '1 * A (C e O2) : 0 . 3 4 g , fcftJS 9 9. 9 9 % 
nMMl 1 -e^> 77 y ***ffiv»i*RiiLfco 
[0 16 9] 

Lfco ##<7>£a6C 132 (a) tfriEttJ&8^X*ftlIIffi'**->£^Lrt: 
o Jt#W£#>K. @3 2 (b) 1S-*-j YM&*%ir2>2;%a<7)Y3G 

2L 5 0i2it&ty<DXm®ifT'*?->Z*Lfco EI3 2 (b) fcO*tJt^?>. ±fiB 

[0 1 7 0] 

i3 3t:, 4 7 0 nm<^#fe«&TTi|ij7EL7t, timM^it*^? h^Z 



2 003-3059390 
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jpLfco 4 7 0 nm<DW&±m&T^li%ttmiim^^<7)<D, 0 3 3^«b, $6 
[0171] 

JiH±Ofif*J&»f>, ? h*£0*Sfifl*i£*: Ba (Y 0 . 

98Ce 0 .02) 2S i G a 4 0 i 2 Ummit^h •) , #feM*t?B&je $ *L*t&fem$S 
Tt^feoB a Y 2 S i G a 4 0i 2 I C eS+^jfcflc-Ciafe^Clt^lSEfi^o 
[0 17 2] 

(Hifcfl 12) 

l^T> ^f&^OHifilffii 1 2 Lt, Mg (Y 0 .98C e 0 .02) 2S i G a A 1 3 0 
l2fe&WUVfos 1" Mg Y2S i G a A I3O12 : C eS+^^oSijt^rfe 

[0 17 3] 

o 

(1) ittlfeliJ^BR^^^v^A ( (MgC0 3 ) 4 -Mg (OH) 2' 3 H 2 0) : 
4. 8 0 g, ££Jt>9 9 . 9% 

(2) mtJ (y 2 o 3 ) iii. 0 7 g, mm9 9. 99% 

(3) ^b^7'J *A (G a20 3 ) : 4. 6 9g, iS9 9. 9 9% 

(4) @MbT;l/5-^A (A I2O3) : 7. 6 5 g, 9 9. 9 9% 

(5) limits } ) n> (S i O2) '-3. 07g, M99. 9% 

(6) ^-b'J (Ce 0 2 ) : 0. 3 4 g, 9 9. 9 9 % 

HWJ 1 .2-C477 * 9A*m*<*1'2L&LtZo 
[0 1 7 4] 

L/:013 (b) ^H32 (b) ±BBteJ£»**, #-**M*i£ 

[0 17 5] 

ffifjE^ 2003-3059390 



mm 2002-280035 



^-v: 43/ 



IE13 5t: 4 4 7 0 nm<7)#fe«*5TTifliJ^L^, *£j»<7)3§ft*^ h^=S: 
ipLfco @3 5^<b, tS5 6 5 nmftj5HH*e-^«:*1-&^* 

[0 17 6] 

&±©*t*ri^ M^{±x y hfllitOS^fltit^^ri"*. Mg (Y 0 . 

98C e 0 .02) 2S i G a A 1 3 0i 2 *llS£1M^* •) , Wfe^T*^ $ tiM&ft 
M^MgY2S i G a A 1 3O12 : C e S+^fat* i> & %> ^ i)*ftMrC # £ 

o 

[0 17 7] 

mmm 1 3 ) 

i^T> #HW<*>f!i&0ll 1 3 £ LT, Mg (Y 0 .98C eo.02) 2$ i I no.4A 1 
3. 6 0i 2 iM£»ttK 1"£fc*>> MgY 2 Si I n 0 .4Al 3.6012*. Ce3+^*# 

[0 17 8] 

o 

(1) ffia^tS^T^v^A ( (MgC0 3 ) 4-Mg (OH) 2 - 3 H 2 0) : 
4. 8 0 g, *£J&>9 9. 9% 

(2) BMIM n'J^A (Y2O3) 111. 0 7 g, MS 9 9. 9 9 % 

(3) »>->'-)^ (ln 2 0 3 ) ! 2. 7 8g,MS99. 9 9% 

(4) mffcT^-^A (A 1 2O3) : 9. 1 8g, M9 9. 9 9% 

(5) 3fty')3> (Si0 2 ) I 3. 0 7g, ^9 9. 9% 
( 6 ) mitt >; * A (Ce0 2 ) : 0 . 3 4 g , MS 9 9. 9 9 % 

[0 17 9] 

L^rai3 (b) t<D#itpb. ±tm&mK if-*? M*it£*rt&, \nz 
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[0 18 0] 

i3 7C, 4 7 0 nm<OWfe*aigT-eSH5£Lfc, «^W§£ft*^? h^fc 
T^Lfco El 3 7^<b, 8 0 n m#j£U5&*tf- * &*rr,*£bfc 

[0181] 

JJJLttf>f&*ri^ ttfifctttt, h«it<^IS H H B ^^Wi-^). Mg (Yo. 

98Ce 0 .02) 2S i I n 0 .4A 1 3 . 6 0i2iMlM:^"?& ■) , Wfe^fct?lG&fe£*L 
ffeH*»MgY 2 S i I n 0 . 4 A 1 3. 60 12 : C e 3+f t 

[0182] 

(mmm 1 4 ) 

mT, $HiO^I^J 1 4 LT> B a Y 2 S i B 4 0 i2&*BBMM& 
[0 18 3] 

(1) EiA'J^A (BaC03) : 9. 8 7 g, IS9 9. 9 5% 
(2 ) BHfc>f y h "J * A (Y2O3) 111. 2 9 g, 9. 9 9 % 

(3) « (H3BO3) : 1 2. 3 7 g, ffl.%.9 9. 9 9 % 
■ ( 4 ) limits U 3 > ( S i 0 2 ) I 3 . 0 7 g , fcfcjg 9 9. 9 % 

[0 18 4] 

1 2 0 0 °C LfcJ£W±, 1 |S|«io¥j£i3 «t 

Ofca&K^ [13 8 (a) fc, HfrlB^^^X^HItlf^^-^^, ife, H3 8 ( 
b) Kit, 1 5 0 0V<D&mx~&1&LtzYBO3ik&W<VXmmiH'*?->*7Ji 
Lfz 0 038 (b) tOttJfcfrb, ±m%f&W, YB03it^tmC^ B m 
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[0 18 5] 

&>±<Dm&frb. ■mi&w&, YBo 3 ik£V}tmc%i£kmik£ii-fz>> b 3 y 2 

S i B 4 0 i2&6kWL\Vto-£i> %> - t i>mWC # fco 
[0 18 6] 
(HJfett 1 5 ) 

ttT, ^IP^flWI 1 5 LT, S r (G d 0 .9SE "0.02) 2S 1 B 4°12^ 
HSMfc&K S r G d2S i B4O12 : E u3+^tjfcfrORJi^fc#tt* 

[0 18 7] 

o 

(1) Rgt^ fn>f^A (S r C0 3 ) : 7. 3 8 g, MS 9 9. 9% 

(2) @JHt#K'J (G d 2 0 3 ) : 1 7. 7 6 g, M99. 9% 

(3) TO (H3BO3) : 12. 3 7g, MS 9 9 . 9 9 % 

( 4 ) limit v 'Jn^ (S 1O2) :3. 0 7 g , MS 9 9. 9 % 
(5) S^-nt'^A (E U2O3) : 0. 3 5 g, MS 9 9. 9% 

[0 18 8] 

<JM^S£ 1 0 0 o°ci; LfcJSW±, H«fl 1 fc|Bitfco^£43«j:tf&f*^&j£ 

#<7>7t#>^ H3 9 (a) lW&«j£8^Xi»Wr^*-:'«\ Sfc, 0 3 9 

(b) 1 5 0 o'r<&?aft-e£-j£LfcG a b 03^^0x1110^^ 

£ttf L fzo H3 9 (b) ±IS-^t/^\ GdB03^tHi: 

[0 18 9] 

HI 4 OC, 2 5 4 nrnWiMieT-ei^U:, ^J»Of§ft*^? h)l»Z 
JfiLfZo 14 0^f>, &J&$&7&*, $cK5 9 2 nm 1 6 11nm, 626 nm#iS 
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[0 19 0] 

(Gdo.9gEuo.02) 2S i B 4 0i2&«»fk!»-e* «9 > 3gfl*?|g&jg3*i, f#v> 
#«Sl«0*fe^05&*«r&oS rGd 2 S i B 4 0i 2 : E u % * 3 - £ 

[0191] 

(mmm 1 6 ) 

J^T\ *5&9Jtf>2S*fc0l 1 6 h L"C, S r (G d 0 .98E u 0 .02) 2S i A 1 4O12 

mmmitW). -tut>%. s r g d 2 s i a 1 4 oi 2 : e u3 + mjti*<Dmmii&t<$ 

[0192] 

o 

(1) fD>f-)A (SrC03) : 7. 3 8 g, IfcJt 9 9. 9% 

(2) SMk^'K'J A (G d 2 03) : 1 7. 7 6 g,MJS9 9. 9% 

(3) SKfcT^-^A (A I2O3) : 1 0. 2 0 g, I^J$ 9 9. 9 9% 

( 4 ) n«Mt -> >; 3 y ( s i o 2 ) : 3 . 0 7g, M9 9. 9 % 

(5) mft-s.-nkf^A (E U2O3) : 0. 35g, M99. 9% 

[0 19 3] 

^§¥«£*{i, St****, ^n/xH H*3i£*r1-*GdA 1 0 3 fk^£|s| 
i:^ H B H «3i^^i-^m^T^^>- t ^ffsLfZo ##<7>£*MC 14 1 (a) ic 
, luK^^t)^X^[l]ilf^ 0 ^->^. 04 1 (b) Kt±, 1 5 0 0°COS 

mx^j&LtzG dA i o 3 it&w<nxmmtf^?->*^Lfc 0 i (t>) t 
<wjt^<b> ±ie«t/^> GdAi oa-fk^trac^n^*^ M*3t£*r 

[0 19 4] 

@4 2t:, 2 5 4 nmO&tt*UBbfeT-eW5£Lfc, gfc&^OlBfc*'*? h^* 

tblHf 2 003-3059390 
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i^Lfco H4 2frb, tittiZW. IS5 9 2 nm, 5 9 7 n nu 6 1 5 n nu 6 
2 6 nm, 6 9 4 n m^jS^fi^^^fe^^^^tt^ff^^**** 0 
£t*#T * * - 1 7i ? *> ^ Z> o 
[0 19 5] 

f^Sr (G d 0 .98E u 0 .02) 2S i A 1 4 0 ^ftfcBtfbftt?* •> , 3^#"?E&e 
S*U «iv>Jf »^0*fe^03ljfe*tto S rGd 2 SiAl 4 0i 2 :E u3+Mft 

-e & * & c t mnm-e § £<> 

[0 19 6] 

(^g«J 17) 

tlT^ $Hi<7)^J 1 7 Lt, (1-x) Ba (Y 0 .98C e 0 .02) 2S i 
Al 4 0i2- x (Y 0 .98C e 0 .02) 3 A 1 5° 12^$HfctK 1" (1-x 

) b a y 2 s i a 14O12 • x Y3A 15O12 : c e^yt^n^mtm^n 

w-rz>o ±.Ux<D%tmZ> 0. 0, 0. K 0. 3. 0. 5. 0. 7, 0 

. 9. 0. 9 5, 0. 9 8, 1. 0 ^if:9Wt>7>^iU fHiffi L 

[0 19 7] 

( 1 ) fitM'^) (BaC03) :MJt9 9. 9 5% 

(2) MitJ v (Y 2 0 3 ) :ttS9 9. 9 9% 
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